BY Dr /Aliaa Omar El-hady 


Drugs of gout (1) 


Goals in the treatment of gout. 


-The first goal is safe and rapid treatment of acute gouty 
attacks to alleviate pain and to restore joint function. This 
is usually done with NSAIDs or corticosteroids but 
colchicine can also be used. 

Once this is accomplished, 

- the next goal is to prevent recurrent attacks and the 
future development of destructive arthropathy, tophi 
formation, and nephrolithiasis with hypouricemic therapy. 
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Drugs of gout - colchicine (2) 


Colchicine: 

-Is an alkaloid derivative from the plant Colchicum 
autumnale, has been used in the treatment of acute gout 
for nearly two centuries and for joint pain since the sixth 
century. 

-It has long been believed that the clinical response of 
acute arthritis to colchicine was diagnostic for gout, 
although other inflammatory arthropathies such as familial 
Mediterranean fever, pseudogout, and acute sarcoid 
arthritis also respond. 

Indication & dose of colchicine?? 


Colchicine (Colcrys) can be used in the treatment of acute 
gouty attacks and as prophylaxis against future attacks, 
especially when hypouricemic therapy is initiated. 

Colchicine is available orally in 0.6-mg tablets. 

The average dose for prophylaxis is 0.6 mg once or twice 
daily if the patient has normal renal function. 

This completely prevents attacks or significantly lowers 
their frequency in 80% to 85% of patients followed long- 
term, with minimal toxicity. 

Prophylactic doses usually do not cause Gl side effects 
and 

should be continued until the patient is without symptoms 
of gout for several months. 

For acute attacks, colchicine is most effective if given in 
the first few hours. 

A recent study showed that 1 .2 mg followed in 1 hour by 
0.6 mg provides similar efficacy with less toxicity 
compared with higher dose regimens. 

The dose for colchicine must be reduced (or not used) in 
patients with severe renal insufficiency, severe hepatic 
disease, or on medications that are CYP 3A4 inhibitors 


(clarithromycin, erythromycin, ketoconazole, ritonavir, 
calcium channel blockers, others). 

Colchicine should be avoided (if possible) in patients on 
cyclosporine (P-glycoprotein inhibitor), h^fiiiiniiiiiiuu 

Tacrolimus is less of a problem. 
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Drugs of gout (3) 

Correct Dosage for Colchicine Therapy 


Table 86-1. Correct Dosage tor Cotehtctno Therapy 



ACUTE ATTACK DOSE CHRONIC PROPHYLAXIS DOSE 

CYT inhibit** 

Cyclosporine 

On dialysis 

CiCl <30 mb' mm 

CvCl <>0 vdjmm 

0.6 mgx 1, followed by 0.3 mg in 1 h*«ir 0.3 mg daily 

l V» not repeal tor 3 day* 

0.6 mg x 1 0.3 mg every other day 

LX* not repeat for 3 Jay* 

0.6 mg * 1 0.3 mg twice a week 

Do not repeat tor 2 weeks 

1.2 mg x l. followed by 0.6 mg m 1 hour 0.3 mg daily 

D> not repeat ft* 2 weeks 

1.2 mg * 1. followed by 0.6 mg m 1 h**ir 0.6 mg daily 

ClCl Crest mme clearance 
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Drugs of gout (4) 

Mechanism of action and pharmacokinetics of colchicine. 


Colchicine has no effect on serum urate concentration or 
on urate metabolism. 

It functions as an antiinflammatory agent by inhibiting 
neutrophil chemotaxis through irreversible binding to 
tubulin dimers, preventing their assembly into 
microtubules. 

Colchicine also interferes with membrane-dependent 
functions of neutrophils, such as phagocytosis, and inhibits 
phospholipase A2, which leads to lower levels of 
inflammatory prostaglandins and leukotrienes (LTB4). 

Colchicine is not bound to plasma proteins and is highly 
lipid-soluble, readily passing into all tissues. 

The half-life is 4 hours following oral administration. 

It can be detected in neutrophils up to 10 days after a 
single dose. 

It is hepatically metabolized and excreted principally in the 
bile, with 20% excreted unchanged in urine. 


Phagocytosis 


Resident tissue cells 

Macrophages 
Mast cells 

Synovial lining cells 



Drugs of gout (5) 

Manifestations of colchicine toxicity. fiiiiiiiiiiiiiiniiiu 


Most adverse effects of colchicine are dose and duration 
related. 

There are no antidotes to overdose and hemodialysis is 
ineffective. 

Potential side effects include: 


• Gl effects (diarrhea, nausea, vomiting, rarely 
malabsorption syndrome and hemorrhagic gastroenteritis). 

• Bone marrow suppression (thrombocytopenia, 
leukopenia) - risk increased with chronic use and renal 
insufficiency. 

• Neuromyopathy (elevated creatine kinase, proximal 
weakness, peripheral neuropathy, lysosomal vacuoles on 
biopsy) - usually seen in patients on chronic colchicine 
who also have renal insufficiency. 

Patients on cyclosporine should not receive colchicine (if 
possible) because of risk of neuromyopathy. 

• Alopecia. 

• Oligospermia and amenorrhea - chronic use of 
colchicine. 

• Central nervous system dysfunction. 
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Severe Gl d/sfress 


•Son® marrow suppression 

• Rnabdomyolysis 

• Renal failure 

• Metaboltc acidosis 


ARDS 


• Redound leukocytosis 

• Transient alopecia 

• Complete recovery (if still alive) 


Toxic effects of colchicine: 



js. Long-term colchicine use can cause 

neuromuscular complications in patients with decreased 
renal function, especially older patients.lt is caution to 
avoid more than 0.6 mg of colchicine daily in a patient with 
a serum creatinine above 1 .5 mg/dL. This toxicity 
manifests with proximal muscle weakness, painful 
paresthesias, elevated creatine kinase levels, and 
abnormalities on electromyograms. This axonal 
neuromyopathy resolves completely over several weeks 
after discontinuing the colchicine 



Drugs of gout (6) 

What antihyperuricemic agents are available? 
Antihyperuricemic agents include: 


1**uricosurics (probenecid), which reduce the serum urate 
concentration by enhancing renal excretion of uric acid, 

2**xanthine oxidase inhibitors (allopurinol and febuxostat), 
which 

inhibit uric acid synthesis by inhibiting xanthine oxidase, 

3** the final enzyme involved in the production of uric acid, 
and uricase (pegloticase), which converts uric acid into 
allantoin. 

These agents should be initiated only after an acute attack 
of gout has resolved entirely. 

The risk of acute gouty attacks following the initiation of 
antihyperuricemic therapy can be minimized by gradual 
dose increases and by prophylaxis with colchicine, 
NSAIDs, or low-dose prednisone. 

The decision to use uric acid-lowering therapy is a lifelong 
commitment, so it is essential that these agents are 
initiated only 

when they are truly indicated. (JlJaJ ^ic. (JLaC. La ^ '■» 

Uricosurics can be safely used concomitantly with 
allopurinol in some patients with severe tophaceous gout. 


Antigout 



•GtUpeet 

• DUirrha* 

• AMcminai p*Jn 

• Anonsd* 


JL-O >2007 N £<iycatK>n Certsoitanva, liv.. 



Drugs of gout (7) 


Which patients with recurrent gouty arthritis are the best 
candidates for uricosuric therapy? 

• Hyperuricemia secondary to underexcretion of uric acid 
(<800 mg of uric acid in a 24-hour urine collection, while on 
a regular diet). 

• Age <60 years. 

• Creatinine clearance >50 mL/min. 

• No history of nephrolithiasis. 

• Uric acid <9 mg/dL (uricosurics reduce urate levels an 
average of 33%). 


Uricosuric agents 








Drugs of gout (8) 

Renal elimination of uric acid: 


Uric acid is excreted primarily (66%) through the kidney. 
Up to one third is excreted through the Gl tract. 

In cases of renal failure, Gl excretion is increased. 

There are four components of renal excretion: 


1* Glomerular filtration: near complete excretion of urate. 

2* Proximal tubule reabsorption of urate in exchange for 
organic acids and monocarboxylates 
(lactate/pyruvate/acetoacetate/ hydroxybutyrate) : 
mediated by URAT1 and GLUT9 transporters. 

3* Tubular secretion of urate more distal to above 
mediated by ABCG2 and MRP4 transporters. 

4* Tubular reabsorption of urate a second time in 
exchange for dicarboxylates (oxalic acid/malonic 
acid/succinic acid): mediated by OAT4 and OATIO 
transporters. 
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Renal Elimination of Uric Acid 

Operationally Defined 4 Component Model of Renal 
Uric Acid Handling 
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The multiple reabsorptlve and secretory mechanisms may be regulated by a 
recently Identified gene product of URAT-1 (Enomoto ct aL, Nature, 2002) 





Drugs of gout (9) 

Uricosuric agents and their mechanism of action: 


Uricosuric agents (probenecid, Sulfinpyrazone and 
benzbromarone) are weak organic acids, such as uric 
acid, 

and they inhibit URAT1 and GLUT9 resulting in less 
tubular reabsorption of urate, which leads to increased 
urinary excretion of uric acid. 

Probenecid (1000 mg twice daily) is successful in lowering 
serum uric acid to <6.0 mg/dL in 70% of patients. 

Uricosurics work better when there is good urine 
alkalinization (pH >6.0) and flow (>1500 mL/day) to 
minimize the risk of uric acid nephropathy and 
nephrolithiasis. 

There are several other drugs capable of lowering uric 
acid levels to a mild degree. These include: 
losartan,fenofibrate, atorvastatin, rosuvastatin, 
leflunomide, high-dose (>4 g/day) salicylates. These 
medications can be safely used in conjunction with other 
urate-lowering therapies. 

PEARL: hypertension is common in patients with gout. 
Consider using a urate-lowering medication such as 
losartan to treat hypertension instead of 
hydrochlorothiazide, which raises uric acid levels. 
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Drugs of gout - Probenecid(IO) 


• Probenecid should never be started during the acute 
gout attack. It can be started after the attack has 
completely resolved. 

If a patient is already on probenecid and experiences a 
gout attack the patient should not stop the probenecid. 

The half-life of probenecid is 6 to 12 hours so it is dosed 
twice a day. 

It is hepatically metabolized. 

• Probenecid is available in 500-mg tablets. 

It is also formulated as a combination tablet with 
colchicine 

(0.5 mg) (colbenemid). 

It is dosed initially at 500 mg twice daily but can be 
gradually increased up to 3 g daily (average dose 1 g/day) 
in two to three divided doses. 

• Probenecid has multiple possible drug interactions. 

1^ flllllllllllU 

Therefore, a thorough medication history needs to be 
taken and investigated before putting a patient on 
probenecid. 

Some examples of interactions: 


probenecid prolongs the half-life of multiple medications 
such as penicillin and other antibiotics, dapsone, 
methotrexate, 

indomethacin, and others by decreasing their renal 
excretion. 

It prolongs the metabolism of heparin. 
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• Blocking of URAT is the 
predominant mechanism 
for probenecid's uricosuric effect 
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Drug Mechanisms of Action 


I 





Inhibition of cell 
wall synthesis 

fVrvkrfltns 
Cephalosporins, 
Vancomycin 
Bacrtrann 
ton taz*d 
Fthambutol 


Inhibition of petho^n's 
attachment to, or 
recognition of, host 
Arildonr 


Inhibition 
of protein 
synthesis 

Aminoglycosides 

Tetracyclines 

Chloramphenicol 

Maaolides 



Inhibition of DMA 
or RNA synthesis 
Actmomydn Nucleotide 
analogs 
Quinolones 
Rifampin 


Inhibition of general 
metabolic pathway 
Sulfonamides 
Trimethoprim 







Marwa Shabana 

\j (jjdJ A s-UaaJl <_£Aa Z * Ia^. (JJ^£julLg li^.1 s-Lllc* 

<L)j^l ^9 (jl La ^jV c-Lojuj^I ^Jjoi^.1 ^jj£j CllJ^) 

V Aftlj Ai^u ^111 L5^J Sj ( jAij ca£^)Lo]! ^9 



Drugs of gout - Probenecid(1 1 ) 

Side effects of probenecid therapy: 

Probenecid is generally well tolerated by >90% of patients 
and serious side effects only occur rarely 

Preventable : 


Acute gouty attacks 
Urate nephropathy 
Urate nephrolithiasis 

Relatively common 


Nausea, loss of appetite (10%) 
Dermatitis (5%) 

Headache, flushing 

Rare 


Cytopenias 
Anaphylaxis 
Nephrotic syndrome 


Competition: 

Probenecid (Benuryl) - Uricosuric 


♦ Dosage: 500 mg BID to 500 mg QID 

♦ Side Effects: 

Headache, anorexia, nausea, vomiting, diarrhea, abdominal discomfort, 
skin rash, flushing, drug fever, anaphylaxis, increased urination, sore 
gums, dizziness, hemolytic anemia, and aplastic anemia 

♦ Significant drug-drug interactions: 

methotrexate, indomethacin, ketorolac, zidovudine, dyphylline, 
nitrofurantoin, doripenem, zalcitabine, amoxicillin, cefditoren pivoxil, 
cefpodoxime proxetil, cefprozil, choline salicylate, enprofylline, ertapenem, 
gatifloxacin, ketorolac, lorazepam, norfloxacin, phenprocoumon, 
piretanide, tenofovir, zidovudine and zomepirac 

♦ Probenecid inhibits multiple transporters of the MRP, OATP and organic 
anion transporter families (potent inhibition of OAT 1 and OAT3 associated 
with the large number of drug-drug interactions) 

♦ Interactions at URAT 1 not thought to contribute to interactions above 
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Drugs of gout - Sulfinpyrazone and benzbromarone(12) 



Benzbromarone 


• Benzbromarone (Benzarone) retains its uricosuric 
effect at doses of 25-150 mg/day in patients who 
have a creatinine clearance >25 mL/min. 

• Good uricosuric effective and safe 

• It is effective in mild to moderate disease 

• May cause hepatotoxicity 

• Limited availability ^ 


Sulfinpyrazone 


• It is a Pyrazolone derivaties related to 
Phenylbutazone. 

• Inhibits tubular reabsorption of uric acid at 
therapeutic doses. 

• Its action is additive with probenecid. 

• Use -chronic gout 

• Dose :100-200mg BD gradually increase 
according to the response. 
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Mechanism of action 


• Uricosuric drugs ( probenecid, sulfinpyrazone, large 
dose of aspirin) 

• block the active transport sites of the proximal 
tubules( middle segment , decrease the reabsorption of 
uric acid & increase the amount excreted 


The Nephron 
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Management of Chronic gout 
(5)Sulfinpyrazone 


• A uricosuric drug - increases the excretion of uric acid 

• Used instead of allopunnol, or In conjunction 

• Dose 100-200mg daily, increasing over2-3 weeks to 600mg(rarely 
800mg) daily, until serum uric acid levels normal. 

Cautions: 

• Hepatic impairment 

• Renal impairment 

• Pregnancy 

Contraindications: 

• in patients with a history of hypersensitivity to aspinn or any other 
NSAID — which includes those in whom attacks of asthma, 
angioedema, urticaria or rhinitis have been precipitated by aspinn or 
any other NSAIDs) 

• coagulation defects 

• Hx of Ml/Stroke or PAD 

• moderate or severe heart failure 

• active pepticulceration 


Drugs of gout - Xanthine Oxidase inhibitors (12) 


Xanthine oxidase inhibitors available to inhibit uric acid 
synthesis are: 

• Allopurinol . 

• Febuxostat . 

The indications for using a xanthine oxidase inhibitor: 


In patients with recurrent gout include: 

1 . Urate overproduction (uric acid >800 mg in 24-hour 
urine collection on a regular diet). 

2. Nephrolithiasis. 

3. Renal insufficiency (creatinine clearance <50 mL/min). 

4. Tophi (may take several months to resolve). 

5. Failure or intolerance of uricosuric agents. 

Other indications for a xanthine oxidase inhibitor include: 


1 . Hyperuricemia with nephrolithiasis of any type. 

2. Prophylaxis against tumor lysis syndrome. 

3. Hypoxanthine phosphoribosyltransferase (HPRT) 
deficiency (Lesch-Nyhan syndrome). 

4. Hyperuricemia attributable to myeloproliferative 
disorders. 

5. Serum urate >12.0 mg/dL or 24-hour urine uric acid 
>1100 mg. 


Uric Acid Production and Elimination 
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Drugs of gout - Xanthine Oxidase inhibitors (13) 

The mechanism of action and pharmacokinetic properties 
of allopurinol compared to febuxostat. 

Allopurinol: 


lowers blood and urine urate concentrations by inhibiting 
the enzyme, xanthine oxidase, thus leading to increases in 
the precursors, xanthine and hypoxanthine. 

Allopurinol is a hypoxanthine analog that is metabolized 
by xanthine oxidase to the active metabolite, oxipurinol, 
which can be measured to assess compliance. 

Allopurinol is well absorbed from the Gl tract and has a 
half-life of 60 minutes, whereas oxipurinol has a much 
longer half-life (14 to 28 hours). 

The dosage of allopurinol should be lowered in the 
presence of 
renal insufficiency. 

The maximum antihyperuricemic effect is seen 7 to 14 
days after starting allopurinol. 

Febuxostat: 


is a potent and selective xanthine oxidase inhibitor. 

It is 50% absorbed through the Gl tract, metabolized by the 
liver, and has both hepatic and renal excretion. 

The maximum antihyperuricemic effect is seen 5 to 7 days 
after starting febuxostat. 


Table 6: Pharmacokinetic parameters 
of febuxostat and allopurino! 115 


1 Parameter 

Febuxostat 

Allopurinol 

Absorption (%) 

85 

67—81 

Time to maximum concentration 
(hours) 

1 

1 

Protein binding (%) 

99 

(primarily albumin) 

Negligible 

Volume of distribution (Ukg) 

0.7 

1.6 

Metabolism 

Hepatic 

(glucuronidation 
22-44%; 
oxidation 2-8%) 

Hepatic 

(70% convened to the 
active metabolite 
oxypurinol) 

Elimination haJMife (hours) 

8 

Allopurinol 1-3; 
oxypurinol up to 20 

Excretion 

Renal 

(<5%, unchanged) 

Oyxpurinol eliminated 
unchanged in urine 


yk. The maximum antihyperuricemic 

effect is seen 7 to 14 days after starting allopurinol. 

The maximum antihyperuricemic effect is seen 5 to 7 
days after starting febuxostat 



















Drugs of gout - Xanthine Oxidase inhibitors (14) 


How is allopurinol dosed? How is febuxostat dosed? 

j! djlc.jaJl 


Allopurinol: 


is available orally in 100- and 300-mg tablets, usually 
given in once-daily doses. 

To limit gout flares and toxicity, current guidelines 
recommend that allopurinol be started at 100 mg/day and 
increased by 100 mg 
every month. 

The average dose used is 300 mg/day but only 40% will 
achieve the desired urate level goal of <6 g/dL. Therefore, 
an allopurinol dose of 4 mg/kg to as high as 600 mg/day 
may be necessary. 

One should investigate other correctable factors leading to 
hyperuricemia if it requires >300 mg/day to achieve 
adequate uric acid levels, although noncompliance and 
alcohol abuse are the most common causes. 

The dose should be reduced if possible in the presence of 
renal insufficiency because oxipurinol is renally excreted. 

Ideally, the dose should not exceed 200 mg/day when the 
glomerular filtration rate (GFR) is <60 mL/min, 100 mg/day 
when GFR is <30 mL/min, and 100 mg every other day 
when GFR is <15 mL/min. 

However, in 50% of patients the allopurinol dose will have 
to exceed these “renal doses” to achieve the desired uric 
acid goal. 

Febuxostat: 


is available as a 40-mg and 80-mg tablet, given as a once- 
daily dose. 


It is started at 40 mg/day and subsequently increased to 
80 mg/day or 120 mg/day to achieve a goal uric acid of <6 
mg/dL. 

Experience shows that 70% of patients with tophaceous 
gout can achieve these levels on 80 to 120 mg/day. 

Febuxostat is metabolized by the liver so there is no need 
to decrease the dose with GFR >30 mL/min. However, it 
should 

not be used in patients with severe hepatic disease. 

Neither allopurinol nor febuxostat should be started during 
an acute gout attack. Either one can be started after the 
attack is completely resolved. 

If a patient experiences a gout attack while receiving one 
of these drugs they should continue to take them 
throughout the attack. *Mi 


DOSE ADVANTAGES 


FEBUXOSTAT ALLOPURINOL 

The dosing is 40-mg or 80-mg tablets. 
Thus, lesser Dose Dumping and lesser 
dose-related toxicity (if any). 

The closing is 100-mg or 300-mg tablets. 
Thus, greater Dose Dumping and 
greater dose-related toxicity (if any). 

Recommended starting dose is 40 mg. 

The minimal effective dosage is 100 

mg daily. 

For patients who do not achieve a serum 
uric acid level of < 6mg/d! after 2 weeks. 
FEBUXOSTAT 

80 mg is recommended. 

It is recommended the patient start with 
100 mg daily and increase at weekly 
intervals by 100 mg until a serum uric 
acid level of < 6 mg/dl is attained. 






Drugs of gout - Xanthine Oxidase inhibitors (15) 


The major toxicities of allopurinol. 


The overall incidence of side effects is around 20%, but 
only 5% of all patients discontinue therapy as a result 
of drug toxicity 
Common (rarely serious) 


Acute gouty arthritis 

Maculopapular erythematous rash (3%) - risk is three 
times 

higher if on ampicillin/ 

amoxicillin 

Nausea 

Diarrhea 

Abnormal liver-associated enzymes (6%) 

Headache 

Cataracts 

Uncommon (potentially serious) 


Toxic epidermal necrolysis, exfoliative dermatitis 
Oxipurinol xanthine nephrolithiasis 
Allopurinol hypersensitivity syndrome (0.1% to 0.4%) 
Cataracts 

Bone marrow suppression 

Sarcoid-like reaction 

Hepatitis 

Alopecia 

Vasculitis 

Lymphadenopathy 

Peripheral neuropathy 

Fever 

Renal failure (interstitial nephritis) 

Death 









Hanem Salama This side effect disapear when stop i drug 
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JLLaL The syndrome of allopurinol 

hypersensitivity is rare but serious with a mortality rate of 
20-30%. Allopurinol hypersensitivity reactions are more 
common in older patients with impaired renal function 
taking diuretics. The development of a rash in patients 
taking allopurinol is an indication to stop the medicine. 


Drugs of gout - Xanthine Oxidase inhibitors (16) 
The allopurinol hypersensitivity syndrome (AHS): 


It occurs in 0.1% to 0.4% of patients. 

It is more common (5% to 10% of patients) in patients who 
have previously developed a maculopapular rash on 
allopurinol. 

Patients who develop this syndrome usually have 
associated renal insufficiency (75%) and are on diuretic 
therapy (50%). 

Recently, this syndrome has been reported to be 
associated with HLA-B*5801 , which occurs with a 
frequency of up to 7% in all races. 

It is most common in Koreans, Han Chinese, and Thai 
patients. AHS typically occurs 2 to 4 weeks after initiating 
therapy, with significant morbidity and a mortality rate as 
high as 25%. 

Clinical manifestations of this syndrome include skin rash, 
fever, eosinophilia, hepatic necrosis, leukocytosis, and 
worsening renal function in most patients. 

Treatment includes high-dose steroids and hemodialysis 
(to 

remove oxipurinol). 

PEARL: Some investigators recommend an allopurinol 
starting dose of no more than 1 .5 mg per unit of estimated 
GFR to decrease the patient’s risk for getting AHS (e.g., if 
GFR is 50 mL/min then the starting dose should be no 
more than 75 mg/day). 

Treatment consists of immediate withdrawal of all suspect 
medicines, followed by careful monitoring and supportive 
care. It is very important for patients presenting with a high 
fever and a rash, where a diagnosis 
of drughypersensitivity syndrome is considered, to have 
blood tests as soon as possible. 


Systemic steroids (e.g. prednisone) are generally used in 
the more severe cases of drug hypersensitivity syndrome 
involving significant exfoliative dermatitis, pneumonitis 
and/or hepatitis. However, the benefits of corticosteroids 
are unknown as controlled clinical trials are lacking. Once 
effective, they should be withdrawn very slowly as the 
syndrome can recur as the dose reduces. 

Additional treatment may include intravenous 
immunoglobulins, plasmapheresis, and 
immunomodulatory drugs such as cyclophosphamide, 
ciclosporin, mycophenolate and rituximab. 

Supportive treatment for the skin rash may include: 
Dressings 

Topical corticosteroids 

Emollients 

Oral antihistamines. 

Fluid, electrolytes and calorie intake may need attention. A 
warm environment and expert nursing care are required. 
Secondary infections may require antibiotics. 
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Aliaa Omar El-hady Treatment consists of immediate 
withdrawal of all suspect medicines, followed by careful 
monitoring and supportive care. It is very important for 
patients presenting with a high fever and a rash, where a 
diagnosis of drug hypersensitivity syndrome is considered, 
to have blood tests as soon as possible. 

Systemic steroids (e.g. prednisone) are generally used in 
the more severe cases of drug hypersensitivity syndrome 
involving significant exfoliative dermatitis, pneumonitis 
and/or hepatitis. However, the benefits of corticosteroids 
are unknown as controlled clinical trials are lacking. Once 
effective, they should be withdrawn very slowly as the 
syndrome can recur as the dose reduces. 

Additional treatment may include intravenous 
immunoglobulins, plasmapheresis, and 
immunomodulatory drugs such as cyclophosphamide, 
ciclosporin, mycophenolate and rituximab. 

Supportive treatment for the skin rash may include: 

Dressings 

Topical corticosteroids 

Emollients 

Oral antihistamines. 

Fluid, electrolytes and calorie intake may need attention. A 
warm environment and expert nursing care are required. 
Secondary infections may require antibiotics. 
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Drugs of gout - Xanthine Oxidase inhibitors (17) 


An organ transplant patient with recurrent gouty arthritis 
and tophi is referred to you for treatment. His medications 
include prednisone, cyclosporine, and azathioprine. 
Laboratories include creatinine 1 .8 mg/dL and uric acid 12 
mg/dL. What precautions must be taken when prescribing 
medications for his tophaceous gout? 

Acute gout attacks: 


• NSAIDs cannot be used, owing to renal insufficiency. 

• Adrenocorticotropic hormone cannot be used, owing to 
lack of adrenal response as the patient is on chronic 
prednisone. 

• Best therapy is oral, intramuscular, or intraarticular 
steroids. 

Chronic suppression: 


• Colchicine can be dangerous in patients on cyclosporine. 
Cyclosporine binds to the multidrug resistance (MDR-1)- 
related p-glycoprotein (P-gp) that is on the membrane of 
cells. This protein is an ATP-dependent efflux pump that 
transports drugs out of liver, renal, and intestinal cells. 

This transport system is important in hepatic and renal 
transport of colchicine. Cyclosporine is an inhibitor of 
MDR-mediated transport causing less colchicine excretion 
in urine and bile leading to higher colchicine blood levels. 
Patients most commonly develop a severe 
neuromyopathy. 

Tacrolimus is a weak P-gp inhibitor and thus is less likely 
to cause colchicine toxicity. 

Hypouricemic therapy: 


• Uricosuric medications are ineffective in patients with low 
creatinine clearance. 


• Allopurinol and febuxostat inhibit xanthine oxidase, which 
also breaks down azathioprine. Consequently, azathioprine 
toxicity is magnified unless its dose is decreased 75%. 
Even with azathioprine dose reduction, neutropenia 
commonly occurs. 

Therefore, the safer option is to recommend the patient be 
switched from azathioprine to mycophenolate mofetil, 
which is not affected by allopurinol or febuxostat. 

• Owing to renal insufficiency, allopurinol dose is adjusted 
to give 100 mg for each 30 mL/min of creatinine 
clearance. Febuxostat may be a safer choice because it is 
not renally excreted. 

• Pegloticase may be considered to “debulk” his tophi. 


Drugs of gout - Xanthine Oxidase inhibitors (18) 

Drug interactions with the xanthine oxidase inhibitors: 


• Allopurinol: 


azathioprine and 6-mercaptopurine, which are 
metabolized by xanthine oxidase, should not be given with 
allopurinol owing to risk of bone marrow suppression. 

Theophylline levels are also increased because it is also 
metabolized by xanthine oxidase. 

Ampicillin/amoxicillin increase the chance of developing 
an allopurinol rash. 

Thiazide diuretics reduce allopurinol excretion, increasing 
its toxicity. Allopurinol increases cyclophosphamide, 
warfarin, and cyclosporine levels. 

• Febuxostat: 


because it inhibits xanthine oxidase, coadministration of 
febuxostat with azathioprine, 6-mercaptopurine, and 
theophylline should be avoided to limit toxicities. 


Allopurinol Drug Interactions 


Increase Levels/Effects of 
Allopurinol 

Increase Levels/Effects of 
Other Medications 

Loop Diuretics 

Azathioprine 

Thiazide Diuretics 

6-Mercaptopu rine 

ACE Inhibitors 

Cyclophosphamide 


Amoxicillin 


Ampicillin 


uLIaL Allopurinol reduces the catabolism of 

azathioprine or 6-mercaptopurine , thereby greatly 
increasing their effective doses. 
liaa Omar El-hadv to Drug medications in physical 
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Drugs of gout - pegloticase (19) 


What is pegloticase? 

Unlike other mammals, humans do not have uricase to 
convert uric acid to the more soluble (5 to 10x) allantoin. 

Pegloticase is a recombinant mammalian uricase attached to 
polyethylene glycol (PEG). 

Owing to its cost, it is best used for the treatment of severe 
(tophi) or refractory (>3 attacks/year) gout patients who 
cannot lower their 

uric acid to <6 mg/dL with xanthine oxidase inhibitors. 

Some physicians use it as “induction" therapy to lower the 
uric acid load in patients with tophaceous gout. 

Notably, its pharmacokinetics is not affected by renal 
function. 

Administration & precautions : 


• Pegloticase (Krystexxa) is given as a 2 -hour intravenous 
infusion of 8 mg every 2 weeks. 

Cost: $2300/infusion. 

• All patients must be screened for G6PD deficiency before 
pegloticase administration. 

Do not use in patients with low G6PD enzyme activity. 

• All patients should have a serum uric acid before each 
infusion after the initial dose. 

A uric acid level >6 mg/dL indicates there has been a loss of 
efficacy resulting from development of antipegloticase 
antibodies. 

Development of these antibodies is associated with infusion 
reactions including anaphylaxis (7%) and thus the infusion 
should not be given if the uric acid is not low. 

• Patients who receive pegloticase should not be continued 
on other uric acid lowering medications. 


This is because use of these medications will keep the uric 
acid low and the physician will not be able to follow the uric 
acid level to determine if the patient has developed anti-PEG 
antibodies. 

• All patients should receive premedication (fexofenadine 60 
mg night before and before infusion, 1000 mg 
acetaminophen and Solu-Cortef 200 mg intravenous before 
infusion) to prevent mild/ moderate infusion reactions, 
which occur in up to 25% of patients even when the uric 
acid is <6 mg/dL. 

• Pegloticase profoundly lowers the uric acid level within 24 
hours and increases the chance of gouty flares (80% of 
patients). 

Patients should receive prophylaxis against gout flares 
(colchicine, NSAIDs, or prednisone) starting 1 week before 
starting pegloticase. 



Krystexxa For Gout 


Drugs of gout -Lesinurad (20) 


Lesinurad (ZURAMPIC) is a URAT1 inhibitor indicated in 
combination with a xanthine oxidase inhibitor for the 
treatment of hyperuricemia associated withgout in patients 
who have not achieved target serum uric acid levels with a 
xanthine oxidase inhibitor alone. 

Limitations of Use: 


• ZURAMPIC is not recommended for the treatment of 
asymptomatic hyperuricemia. 

• ZURAMPIC should not be used as monotherapy. 

DOSAGE AND ADMINISTRATION 


• ZURAMPIC is recommended at 200 mg once daily in 
combination with a xanthine oxidase inhibitor, including 
allopurinol or febuxostat. The maximum daily dose of 
ZURAMPIC is 200 mg. 

• Failure to take ZURAMPIC with a xanthine oxidase 
inhibitor may 

increase the risk of renal adverse reactions. 

• ZURAMPIC tablets should be taken in the morning with 
food and water. 

• Patients should be instructed to stay well hydrated. 

• Assess renal function before initiating ZURAMPIC. Do not 
initiate 

ZURAMPIC if eCLcr is below 45 mL/min. 

• Discontinue ZURAMPIC if eCLcr persistently falls below 45 
mL/min. 

- DOSAGE FORMS AND STRENGTHS 


Tablet: 200 mg. 
CONTRAINDICATIONS 


• Severe renal impairment, end stage renal disease, kidney 
transplant recipients, or patients on dialysis. 

• Tumor lysis syndrome or Lesch-Nyhan syndrome. 
WARNINGS AND PRECAUTIONS 

• Renal events: Adverse reactions related to renal function 
have occurred after initiating ZURAMPIC. A higher incidence 
was observed at the 400 mg dose, with the highest incidence 
occurring with monotherapy use. Monitor renal function at 
initiation and during therapy with ZURAMPIC, particularly in 
patients with eCLcr below 60 mL/min, and evaluate for signs 
and symptoms of acute uric acid nephropathy. 

• Cardiovascular events: Major adverse cardiovascular 
events were observed with ZURAMPIC; a causal relationship 
has not been 

established. 

ADVERSE REACTIONS : 


Most common adverse reactions in 12-month controlled 
clinical trials (occurring in greater than or equal to 2% of 
patients treated with ZURAMPIC in combination with a 
xanthine oxidase inhibitor and more frequently than on a 
xanthine oxidase inhibitor alone) were headache, influenza, 
blood creatinine increased, and gastroesophageal reflux 
disease. 

• Renal impairment: Not recommended for patients with 
eCLcr below 45 mL/min. 

• Hepatic impairment: Not recommended for patients with 
severe hepatic impairment. 


Niere 





Schematic of Lesinniad’s Mechanism of Action 



• Uric acid f size arrow 

■ depicts uric acid load 
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Drugs of gout - (2 1) 


The sites of action for drugs that are used to lower serum 
urate levels. 


Purines 


Hypoxanthine 










Dosing and Safety Information for Currently Available 
Urate-Lowering Therapies in the Management of Gout 
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URATE-LOWERING DRUGS IN DEVELOPMENT 


Ulodesine (BCX4208) represents a potentially novel 
mechanism by inhibiting endogenous UA synthesis via the 
inhibition of purine nucleoside phosphorylase (PNP). 
Along with adenosine deaminase, PNP plays a role in purine 
degradation, acting proximally to XO by metabolizing 
inosine into hypoxanthine. In a 3-week study of 60 patients 
with gout (all with baseline sUA >8.0 mg/dL), 31% to 36% 
of patients given ulodesine (40 mg, 80 mg, and 120 mg 
daily) achieved a final sUA of less than 6.0 mg/dL. ' 
Decreases in sUA ranged from 2.7 to 3.4 mg/dL compared 
with a decline of just 0.4 mg/dL with placebo. Well toler- 
ated in this short-term study, the potential immunosuppres- 
sive effects of ulodesine warrant further study, recognizing 
that inherited PNP deficiency results in severe combined 
immunodeficiency. 


Lesinurad (RDEA594) is a metabolite of RDEA806, a 
non-nucleoside reverse transcriptase inhibitor, and was 
approved for use in gout by the U.S. Food and Drug Admin- 
istration (FDA) in December, 2015. Lesinurad appears to 
specifically inhibit URAT1 and OAT4, lacking a significant 
effects on other organic anion transporters (see Figure 
66-2). More selective inhibition may limit drug interac- 
tions that complicate probenecid use. In contrast to proben- 
ecid,' the co-administration of lesinurad does not appear to 
increase the renal elimination ofoxypurinol or febuxostat,’’ 5 
suggesting that this may he an ideal uricosuric to use in com- 
bination with first-line XO inhibitors. The addition of lesin- 
urad to allopurinol (300 mg/day) led to dose-dependent 
declines in sUA. After the addition of lesinurad (400 or 
600 mg/day), the proportion of patients achieving sUA goal 
of less than 6.0 mg/dL with fehuxostat alone (40 or 80 mg/ 
day) increased from between 56% and 67% to 100%.'' 

In addition to displaying urate-lowering properties, tra- 
nilast has been studied for possible therapeutic effects in a 
number of conditions, including allergy, malignancy, and 
conditions characterized by excessive tissue fibrosis. Similar 
to currently available uricosurics, the urate- lowering effects 
of tranilast are mediated through the inhibition of URAT1 
and GLUT9 transporters (see Figure 66-2). :8 In a prelimi- 
nary study, tranilast administration (300 mg/day) was asso- 
ciated with a 14% decline in sUA with 28% of patients 
achieving a sUA less than 6.0 mg/dL. 


A peioxisome^pflx>Uferator-activated gamma modulator, 
arhalofenate (MBX-102) has been highlighted in recent 
studies as a novel agent demonstrating dual uricosuric and 
anti-inflammatory effects. " In addition to inhibiting renal 
UA transporters (URAT1, OAT4, OATIO), in vitro studies 
have shown that the agent effectively blocks monosodium 
urate-induced production of IL-1. Large-scale human 
studies of arhalofenate in the treatment of gout have yet to 
he undertaken. 


Levotofisopam is a benzodiazepine derivative approved 
in countries outside the United States for the treatment of 
anxiety and autonomic instability and has recently been 
demonstrated to yield potentially important urate-lowering 
effects. In an initial proof-of-concept study involving 13 
patients with gout, patients were given levotofisopam 50 mg 
twice daily, with a mean sUA reduction of 49% after 1 week 
of treatment. 1 ” The treatment was well tolerated, and all 
patients achieved a sUA of less than 6.0 mg/dL. 

Diet and lifestyle changes for gout 


Medscape 


Gout risk and a healthy eating pyramid 

Symbols for gout risk and (hyperuricemia) 

£ Risk increase 


Risk decrease 


Risk neutral 


Use sparingly 


White rice, 
white 
bread 
Redl potato 
'meat^ar d pasta. 
butter sweets 


nt 


f Dairy or calcium supplei 
1 to 2 servings 
(Low-tet dairy products 
High-fat diary products to) 


Fish'll poultry and eggs 
0 to 2 servings 


Nuts and legumes { 
1 to 3 servings 


Multiple vitamins 
for most 
(vitamin C Jl) 



i Alcohol in moderation 
unless contraindicated 
(wine to, 
beer H 
liquor ) 


/ Vegetables to 

/ In abundance 

Fruit 

2 

(sweet fruits^ 

to 3 servings 

) \ 

/ Whole grain foods 

/ At most meals 

Plant oils (olive, canola, soy, sunflower, 
peanut, and other vegetable oils) l \ 

At most meals \ 


Daily exercise and weight control 


Source: Curr Opin Rheumatol €>2010 Lippincott Williams & Wilkins 





Cyclosporine-Induced Hyperuricemia and Gout 


Cyclosporine interferes with the renal excretion of uric acid. 

Hyperuricemia and gout occur with increased frequency 
among transplant recipients treated with cyclosporine and 
are even more common when diuretics are used 
concomitantly. 

However, serum urate levels do not correlate directly with 
cyclosporine levels or with the degree of hypertension or 
renal insufficiency. 

The onset of gout may occur soon after transplantation, with 
a mean of about 17 months. 

Gout attacks may be typical and monoarticular, or they may 
affect unusual sites such as the shoulder, hip, or sacroiliac 
joints. 

Polyarticular attacks and an accelerated course, with early 
development of tophi, may also be observed. 

Nephrolithiasis develops in about 3% of patients who 
undergo a renal transplant. 

All calculi from patients treated with azathioprine are 
composed of calcium compounds, whereas 60% of the calculi 
from people treated with cyclosporine contain uric acid. 




